Introduction {#sec5}
============

According to evidence from patient and mortality register data, mental disorders are related to increased mortality \[[@ref1]--[@ref4]\]. However, this research is limited by different kinds of bias. First, the mortality database and register data include routine treatment diagnoses that may suffer from a lack of standardization. Second, for treatment data, sample selection bias is likely. Only a portion of those affected by mental disorders utilize psychiatric treatment \[[@ref5]\]. Those who do not receive professional support might less severely suffer from mental disorders, and data from treatment-seeking population might result in an overestimation of mortality risk among populations with mental disorders. This is particularly important given that considerable proportions of general population were found to have a mental disorder. The prevalence for the 12 months prior to the interview was estimated to be 38.2% of the general population in the European Union \[[@ref6]\]. The analysis of general population samples might help to reduce bias, as they are independent of the utilization of health care.

General population surveys used fully standardized diagnostic interviews that may be applied by trained lay interviewers. These data-gathering instruments include the Diagnostic Interview Schedule \[[@ref7]\] and the Composite International Diagnostic Interview (CIDI) \[[@ref8]\]. The Diagnostic Interview Schedule was used in the Epidemiologic Catchment Area study \[[@ref9]\]. At four sites in the United States, a sample of 15,440 residents was interviewed during the years 1979--1983, and mortality was proven in 2007 using the National Death Index of the United States. Eleven lifetime diagnoses of mental disorders according to the Diagnostic and Statistical Manual of Mental Disorders of the American Psychiatric Association (DSM-III) \[[@ref10]\] were analyzed. The hazard ratio (HR) for individuals with alcohol dependence or abuse, adjusted for psychiatric comorbidity, age, sex, education, marital, and occupational status, was 1.33 (95% confidence interval \[CI\] 1.21--1.47) compared to subjects who did not have the disorder. One limitation of the research using the Diagnostic Interview Schedule is that the classification system of mental disorders was an older version. In comparison to the DSM-III, the DSM-IV provides more precise diagnoses \[[@ref11]\].

A study that used standardized DSM-IV 12-month diagnoses provided by an augmented CIDI (M-CIDI) was conducted in Finland \[[@ref12]\]. In a nationally representative sample of residents 30 to under 70 years of age, M-CIDI data of 5,104 were gathered. Eight years later, vital status was proven. Three disorder groups were analyzed: alcohol use disorders, depressive disorders, and anxiety disorders. Study participants with any alcohol use disorder had an HR of 2.34 (CI 1.53--3.57), and those with any depressive disorder had an HR of 1.89 (CI 1.12--3.21) for time to death after adjustment for psychiatric comorbidity, age, and sex. Individuals with any anxiety disorder had no higher mortality risk than did individuals without the diagnosis \[[@ref12]\]. One limitation of this study is that only disorders that had existed during the 12 months prior to the interview were reported. A period of 12 months is a short time frame for the occurrence or persistence of such criteria, considering their potential impact on mortality several years later. The use of lifetime diagnoses seems to be more appropriate because they encompass a much longer time span and seem to be less prone to recall bias regarding the time frames, in which the disorder had existed.

Thus far, evidence seems to be lacking on a broader range of lifetime mental disorders that have been diagnosed with an elaborated diagnostic system and their relation to mortality years later. Additionally, little is known about the utilization of treatment for mental disorders and mortality.

The purpose of the present study was to analyze whether the following factors may predict time to death 20 years later in the general adult population: the number of mental disorders; single substance use, mood, anxiety, somatoform, or eating disorders during one's lifetime and treatment utilization.

Methods {#sec6}
=======

Sample {#sec7}
------

In a northern German area, a random sample of adults aged 18--64 years from the noninstitutionalized population was drawn using the resident registration office data, which have to be maintained by law for every resident. The sample was stratified by living areas with different social structures. These living areas included the city of Lübeck and 46 surrounding towns and cities and encompassed a total of 193,452 residents aged 18--64 \[[@ref13]\]. The baseline interviews were conducted from July 20, 1996 to March 18, 1997. Among all 5,829 residents who had been eligible for the study, 4,075 (69.9%) gave verbal informed consent, participated in the interview, and provided data that were usable for data analysis \[[@ref13]\]. Additionally, 1,754 (30.1%) could not be reached (665), were reached but refused to be interviewed (979), were deceased or mentally severely handicapped (83), or an interview was conducted but was excluded from analysis (27). Among these, seven participants terminated the interview before its completion; in two cases, the interview was conducted by phone, and the data for 18 interviews could not be analyzed for technical or other reasons \[[@ref13],[@ref14]\]. Up to more than 12 trials were undertaken to establish a contact with the person by phone or in person.

A mortality follow-up was conducted from April 1, 2017 until April 30, 2018. The median time from the baseline interview to the verification of vital status was 20.6 years (7,532 days; range: 7,326--7,926 days). Vital statistics data of the last residence of each study participant were retrieved using the online vital status and address database of the federal state of Schleswig-Holstein. The data included whether the individual was alive or deceased and, if deceased, the date of death. If vital status of a study participant was not found in the database, we contacted the resident registration offices of the communities where the person had lived including places of residence in six other nations. For the 4,075 baseline study participants, vital status was proven. Among them, vital status was ascertained for 4,028 (98.8%), and it could not be verified for 47 individuals (1.2%). Among the 1,754 nonparticipants, vital status was ascertained for 1,733 (98.8%), and no data were available for 21 individuals (1.2%). Reasons for not being able to identify vital status include special data protection for single persons and the person having been lost from resident registration files (e.g., having no fixed abode or having been moved to other countries and then lost in the data files). The 4,028 study participants with vital status information comprised our final sample for the data analysis. All study participants gave verbal informed consent to participate in the study and were free to terminate the baseline interview at any time. All procedures contributing to this work comply with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008. The ethics committee of the University Medicine Greifswald gave approval for the study (BB 044/13).

Assessments {#sec8}
-----------

The baseline interviews were conducted at the home or another location according to the preference of the study participants. The M-CIDI \[[@ref15]\] was used, a fully standardized psychiatric interview that includes the CIDI. The M-CIDI was administered by 56 psychiatric lay interviewers after they had been trained for 5 days \[[@ref14]\]. Each interview was conducted using laptop computers. The succession of questions and possible answers were determined by the M-CIDI software. The answers were checked for consistency and plausibility both by the software and by the editors who proved whether any inconsistencies or missing data existed. To limit the amount of missing data, corrections were made on grounds of information from other parts of the interview, the interviewer, or the study participants. They were contacted again in 6% of all interviews \[[@ref14]\]. The editing process of the M-CIDI is described in detail elsewhere \[[@ref14]\].

The M-CIDI provided DSM-IV diagnoses for 25 mental disorders. The presence of disorders was assessed based on integrated rules for any time in life prior (i.e., lifetime disorder) with two exceptions. Hypochondriasis was assessed for the last 12 months and dysthymia was assessed for the last 24 months before the interview. Thus, a study participant may have had major depressive disorder and dysthymic disorder in life. We analyzed 5 substance use disorders, 5 mood disorders, 10 anxiety disorders, 4 somatoform disorders, and any eating disorder. The substance use disorders included alcohol dependence, drug dependence, alcohol abuse, drug abuse, and nicotine dependence. According to the M-CIDI, a diagnosis of alcohol or drug abuse was given only if the criteria for alcohol or drug dependence, respectively, were fulfilled in lifetime. Drug dependence included dependence on sedatives, hypnotics or anxiolytics, cannabis, opioids, amphetamines, hallucinogens, or inhalants. The mood disorders were major depression (single episode), major depression (recurrent), dysthymic disorder, bipolar disorder, and mood disorder due to a general medical condition. The anxiety disorders were panic disorder without agoraphobia, panic disorder with agoraphobia, agoraphobia without history of panic disorder, specific phobia, social phobia, obsessive--compulsive disorder, posttraumatic stress disorder, generalized anxiety disorder, anxiety disorder due to a general medical condition, and anxiety disorder not otherwise specified. The somatoform disorders included undifferentiated somatoform disorders, conversion disorder, pain disorder, and hypochondriasis. We collapsed anorexia nervosa, atypical anorexia nervosa, bulimia nervosa, and atypical bulimia nervosa into a single category of eating disorders. Education was categorized into three ranks according to the German school system: basic school education, usually lasting for 9 years; middle school education, usually lasting for 10--11 years; and higher education that qualifies for university entry and usually lasts for 12--13 years. Inpatient psychiatric treatment was assumed if, before the baseline interview, the study participants had ever been an inpatient in a psychiatric, neurological, psychotherapeutic, addiction, or other inpatient treatment facility during their lifetime and if any psychiatric problems during their lifetime had been the reason why they were in such a facility. Outpatient psychiatric treatment was assumed if, before the baseline interview, the individual had ever in his or her lifetime consulted an outpatient psychiatric treatment or counseling facility, an addiction counseling service, or a psychiatrist or a psychotherapist in private practice for psychological problems. Among the vital status data, the date of death was used.

Data analysis {#sec9}
-------------

We compared the proportion of deceased individuals among those with and among those without baseline interview data. The Pearson chi-square test was applied. We analyzed whether any of the 25 mental disorders under analysis had been present during participants' lifetimes prior to the interview as well as the number of disorders. For each disorder, we calculated the proportion of deceased individuals. There was one study participant with missing data for school education. It was replaced by the mean with respect to age and gender.

For analysis of time to death, we used Cox proportional hazards models with the baseline interview date as the origin of the time under analysis. As a precondition of Cox proportional hazard models and logistic regression analysis, it was safeguarded that the minimum number of outcome events (total death cases) per predictor variable was 5--10 \[[@ref16]\]. Accordingly, we collapsed drug dependence and drug abuse into drug-related disorders. We combined panic disorder without agoraphobia, agoraphobia without history of panic disorder, anxiety disorder not otherwise specified, generalized anxiety disorder, obsessive--compulsive disorder, and anxiety disorder due to a general medical condition into other anxiety disorders ([Table 1](#tab1){ref-type="table"}). Due to the number of death cases being less than five, we excluded the following from the data analysis as single predictor variables: bipolar disorder and mood disorder due to a general medical condition. We further excluded conversion disorder and eating disorder from the data analysis of single disorders ([Table 1](#tab1){ref-type="table"}). All 25 disorders were retained in the data analysis of mental disorders in total and in terms of the number of mental disorders. We tested the proportional hazards assumption using graphical methods (Kaplan--Meier plots, log--log-plots) and Schoenfeld residuals \[[@ref17], [@ref18]\]. According to the nonproportionality of hazards based on the crossing of log--log-curves or the Schoenfeld criterion not being met, we excluded posttraumatic stress disorder, undifferentiated somatoform disorder and pain disorder. We calculated Cox proportional HRs with CIs. We fitted two Cox proportional hazard models after adjustment for age and any other mental disorder in addition to that under analysis (model 1) and after additional adjustment for gender and education (model 2). The reference group included study participants who had none of the mental disorders listed in [Table 1](#tab1){ref-type="table"}. For psychiatric comorbidity, the presence of one or more of the other 24 lifetime disorders was included in the data analysis in addition to the disorder of interest. If the data did not fulfill the proportional hazard assumption, we calculated logistic regression analysis and gave the odds ratios (ORs) and CIs. STATA 15.1 was used for the data analysis \[[@ref19]\].Table 1.Proportion of deceased study participants per all persons with disorder in lifetimeTotalMenWomen*N*% deceased*n* deceased*N*% deceased*n* deceased*N*% deceased*n* deceasedAge 18--401,9364.18819665.59549702.7827Age 41--642,09223.52492105628.12297103618.82195Education 9 years or less1,92720.138897923.723294816.5156Education 10--11 years1,4719.013370111.4807706.953Education 12 years or more6308.25234211.4392884.513Mental disorder: no1,75014.2324995916.6816079111.2589Mental disorders: 1 or more2,27814.22324106317.97191121510.95133Mental disorder: 11,31514.6819364618.7312166910.7672Mental disorders: 257912.097026615.04403139.5830Mental disorders: 3 or more38415.896115119.873023313.3031Substance use disorders1,04016.2516965518.6312238512.247Dependence alcohol15231.584812230.33373036.6711Dependence drugs1526.674825.002728.572Abuse alcohol1839.291716310.4317200.000Abuse drugs3112.904219.5221020.002Dependence nicotine84316.0113549019.599635311.0539Mood disorders48414.467014116.312334313.7047Major depression: single episode30514.43449114.291321414.4931Major depression: recurrent989.189238.702759.337Dysthymic disorder9923.23233122.5876823.5316Bipolar disorder1711.762540.002120.000Mood disorder due to a general medical condition714.291333.33140.000Anxiety disorders71212.929222516.443748711.2955Panic disorder without agoraphobia3810.5341414.292248.332Panic disorder with agoraphobia5427.78151330.7744126.8311Agoraphobia without history of panic disorder436.983137.691306.672Phobia: specific42910.494513112.98172989.4028Phobia: social7712.99102718.5255010.005Obsessive--compulsive disorder214.76130.000185.561Posttraumatic stress disorder5516.3691250.006436.983Anxiety disorder: generalized3321.2171127.2732218.184Anxiety disorder due to a general medical condition2714.8141330.774140.000Anxiety disorder not other specified2213.64360.0001618.753Somatoform disorder1,31912.8116951816.998880110.1181Somatoform disorder undifferentiated81611.529434914.90524678.9942Conversion disorder2913.7941216.6721711.762Pain disorder49414.577216321.473533111.1837Hypochondriasis1070.007862.5052100.02Eating disorder277.412633.332210.000*n*, 4,028\*; %, row percent.Total sample with vital status data at follow-up. *N* number of study participants with disorder at baseline.

Results {#sec10}
=======

Among the 4,028 study participants with vital status information, 573 (14.2%) had been deceased, and among the 1,733 eligible persons with vital status information in the sample who had not participated in the study or whose data were unusable, 286 (16.5%) had been deceased. These two proportions differed from each other (chi-square 4.95; *p* \< 0.05). Among the study participants, the age at death ranged from 26 to 85 years. The 573 deceased persons included 222 (38.7%) females.

[Table 1](#tab1){ref-type="table"} includes proportions of deceased persons per mental disorder. [Table 2](#tab2){ref-type="table"} provides HRs and CIs for the number of disorders and for each individual disorder. Both among those with any of the 25 mental disorders and among those without any of these mental disorders, 14.2% had been deceased ([Table 1](#tab1){ref-type="table"}; chi-square 0.000, *p* = 0.996).Table 2.Mental disorders in lifetime and hazard ratios for time to deathModel 1Model 2HRCIHRCIAge1.081.07--1.091.081.07--1.09Sex; reference: males0.580.49--0.68Education; reference: lowest0.740.65--0.85Mental disorder: norefref Mental disorders: 1 or more1.050.89--1.241.080.92--1.28 Mental disorder: 11.000.83--1.201.040.86--1.25 Mental disorders: 20.960.74--1.250.990.76--1.29 Mental disorders: 3 or more1.421.07--1.881.441.09--1.91Substance use disorders[^a^](#tab2fn1){ref-type="table-fn"}2.842.08--3.862.401.75--3.28Dependence alcohol2.832.08--3.862.401.75--3.28Abuse alcohol0.870.53--1.420.710.43--1.16Drug disorder1.890.94--3.831.910.94--3.86Dependence nicotine1.281.04--1.581.190.96--1.47Mood disorders[^a^](#tab2fn1){ref-type="table-fn"}1.120.86--1.471.290.99--1.69Major depression1.030.76--1.381.180.87--1.60Dysthymic disorder1.621.06--2.481.701.10--2.60Anxiety disorders[^a^](#tab2fn1){ref-type="table-fn"}1.000.79--1.271.100.86--1.41Panic disorder with agoraphobia2.221.32--3.752.541.51--4.29Phobia: specific0.860.63--1.190.960.70--1.32Phobia: social1.230.66--2.321.290.68--2.42Anxiety disorder: other0.900.57--1.421.150.73--1.82Somatoform disorder[^a^](#tab2fn1){ref-type="table-fn"}0.910.75--1.110.980.80--1.19Hypochondriasis6.743.18--14.305.732.70--12.18Cox proportional hazard models; study participants with baseline and vital status data.Model 1: adjusted for age and any other mental disorder in lifetime listed in [Table 1](#tab1){ref-type="table"}; model 2: adjusted for age, gender, education, and any other mental disorder in lifetime listed in [Table 1](#tab1){ref-type="table"}.Reference group: all individuals without any mental disorder listed in [Table 1](#tab1){ref-type="table"}.Abbreviations: CI, 95% confidence intervals; HR, hazard ratio; ref, reference group.[^1]

For the study participants who had three or more mental disorders, the data revealed a higher HR than for those without any of the mental disorders that were assessed ([Table 2](#tab2){ref-type="table"}). Study participants with alcohol dependence, dysthymic disorder, panic disorder combined with agoraphobia, or hypochondriasis had higher HRs than those without a mental disorder ([Table 2](#tab2){ref-type="table"}). We tested whether the HR of each of the four disorders might be explained by the number of mental disorders. It turned out to be unrelated to time to death after inclusion in Cox proportional hazard models. Subjects with disorders for which the data did not fulfill the Cox proportional hazards assumption had no increased OR for death compared to study participants without any of the mental disorders under analysis and after adjustment for age, sex, education, and any other mental disorders analyzed (posttraumatic stress disorder: OR 1.40, CI 0.64--3.08; pain disorder: OR 1.08, CI 0.80--1.47; and undifferentiated somatoform disorders: OR 0.86, CI 0.66--1.13).

Among women but not among men, having three or more mental disorders (HR 1.57; CI 1.04--2.38) was related to time to death after adjustment for age and education (data not shown). Dysthymic disorder (HR 2.18; CI 1.28--3.72) and panic disorder with agoraphobia (HR 3.25; CI 1.73--6.09) were related to time to death among women after adjustment for any other mental disorder, age, and education. Among men, none of these relations were found, including in a logistic regression analysis for panic disorder with agoraphobia.

Psychiatric treatment was utilized by a minority of the study participants. Among the 2,278 individuals with any mental disorder prior to the baseline interview, 68 (3.0%) had been in inpatient and outpatient psychiatric treatment, an additional 88 (3.9%) had been in inpatient psychiatric treatment only, and an additional 189 (8.3%) had been in outpatient psychiatric treatment only. A higher proportion of those with inpatient psychiatric treatment (45; 28.8%) had died during the follow-up period than of the individuals with outpatient psychiatric treatment only (16; 8.5%) (chi-square 24.39; *p* \< 0.001). The HR for time to death of subjects after inpatient psychiatric treatment was 2.65-fold (CI 1.47--4.75) higher than that of those after only outpatient psychiatric treatment after adjustment for age, sex, and education. Among all study participants who had a mental disorder without utilization of psychiatric treatment, 263 (13.6%) were deceased. Study participants after inpatient psychiatric treatment had an HR of 2.17 (CI 1.58--2.97), and those after outpatient psychiatric treatment only had an HR of 0.84 (CI 0.50--1.39) for time to death compared to those with any mental disorder, but without any psychiatric treatment for a mental disorder after adjustment for age, sex, and education. After additional adjustment for the number of mental disorders, the HR for those after inpatient psychiatric treatment was 2.04 (CI 1.46--2.85).

Discussion {#sec11}
==========

Four main findings of this 20-year mortality follow-up are: (a) three or more mental disorders predicted time to death; (b) alcohol dependence, dysthymic disorder, panic disorder with agoraphobia or hypochondriasis during the lifetime each predicted time to death; (c) women with three or more mental disorders, with dysthymic disorder or panic disorder combined with agoraphobia had a higher HR of time to death compared to women without any of the mental disorders under analysis in this study; and (d) only a minority of study participants had been in psychiatric treatment. Those who had utilized inpatient psychiatric treatment had a higher HR of time to death than those with outpatient psychiatric treatment only and than those with any of the mental disorders assessed but who had not been treated.

Study participants with three or more mental disorders had an HR of 1.42 (1.07--1.88), with the reference group comprising study participants who had no mental disorder. Individuals with two or more disorders did not have a higher mortality than those with one mental disorder only.

There was no difference in the number of deaths between those with any of the 25 mental disorders under analysis and those without. In contrast to studies from treatment facilities, sample selection bias may be assumed to be small due to our random selection from the general population. Additionally, interview bias in our study was likely to be low because of the fully standardized interview, which automatically provides diagnoses independent of the interviewer. We may have overlooked parts of the general population who are affected by particularly severe mental disorders such as psychoses. However, among these individuals, more may be expected to be institutionalized than among individuals in the general population. In addition, these disorders have a low prevalence compared to those that we analyzed.

With respect to alcohol dependence, our data are in line with well-established findings of increased total mortality and shortened life expectancy compared to the age-equivalent general population \[[@ref20],[@ref21]\]. Our data confirm those of four mortality follow-up studies in part \[[@ref9],[@ref12],[@ref22],[@ref23]\]. In the Finnish study, those with current alcohol use disorder had an increased HR after 8 years \[[@ref12]\]. In that study, assessment was limited to disorders in the last 12 months prior to the interview. Reasons for the increased mortality among populations with alcohol dependence include a variety of health disorders, such as cancers and heart disease. However, health risk behaviors, including tobacco smoking, should also be considered.

Our data suggest that dysthymia, rather than major depression, might be the depressive disorder that is related to premature death. Our findings compare to the evidence indicating that dysthymia showed increased HR for total mortality in Finland \[[@ref12]\]. In the Finnish study, 22.3% of those with current dysthymia had been deceased after 11 years in comparison to 12.8% of those with current major depressive disorder at baseline \[[@ref24]\]. Our data do not confirm that major depression was also related to premature death \[[@ref12]\] and are in contrast to those from a community sample of 1,397 adult persons in Canada \[[@ref22]\]. In that study, the Diagnostic Interview Schedule was applied in 1992, and in 2011, vital status data were gathered. Depression was related to time to death only in men (HR 2.08, CI 1.15--3.75). Dysthymia was unrelated to death. One reason for the importance of dysthymia being related to time to death might be the chronicity that characterizes the disorder.

Among anxiety disorders, panic disorders with agoraphobia turned out to show increased HR for death. Panic disorders have been revealed by data to be related to cardiac disorders \[[@ref25]\]. Symptoms of panic attacks such as pounding heart, sensations of shortness of breath or chest pain make such relations plausible \[[@ref11]\]. Among patients with coronary artery disease, higher rates of panic disorder have been found than in the general population \[[@ref25]\]. Anxiety might be an epiphenomenon of life-threatening disease. However, also anxiety disorder itself might generate symptoms that are related to cardiac disease. It cannot be ruled out that an anxiety disorder elicits cardiac symptoms and somatic disorders that might induce premature death.

For hypochondriasis the question arises whether the M-CIDI provided a valid diagnosis. The validity of the M-CIDI has been revealed by clinical data \[[@ref26]\]. This, however, seems to be uncertain for hypochondriasis. A reason for the proportion of 7 deceased among the 10 persons with hypochondriasis in our sample might be that somatic disorders existed that are not fully explained by hypochondriasis. Healthcare use has been shown to be particularly high among these individuals \[[@ref27]\]. Somatic concern, which might indicate hypochondriasis, was assessed by a questionnaire in a Finnish study \[[@ref28]\]. The findings, including ours, suggest that individuals might have diseases beyond their fears that require further exploration and treatment.

Women more than men might suffer from the number of mental disorders, from dysthymic disorder, and from panic disorder with agoraphobia, with death being more likely than among men. Gender-specific prevalence rates should be considered in this regard. Among the study participants with three or more mental disorders, 60.7% were women; among those with dysthymic disorder, 68.7% were women; and among those with panic disorder combined with agoraphobia, 75.9% were women.

Our data suggest that subjects with a history of inpatient psychiatric treatment have a shorter life expectancy than those without. Treatment utilization could be an indicator of the severity of mental health problems, which might be associated with short time to death. This is supported by an HR of 2.2 (CI 2.1--2.3) for time to death among persons with any mental disorder across 203 studies \[[@ref1]\] that included 166 from treatment or other mental health facilities. In contrast to that in our study having any of the 25 disorders under analysis did not reveal an increased hazard ratio for time to death. Clinical samples may be expected to overlook those in the general population who are less severely affected by mental disorders so that they do not seek treatment. In our sample, having consulted an inpatient or an outpatient psychiatric treatment facility for mental disorders was ascertained by only 15.2% of the participants with any mental disorder. These findings might suggest to provide more low threshold intervention approaches for individuals with mental disorders who do not enter inpatient or outpatient treatment facilities that exist so far.

Strengths of our study include that mortality was only marginally lower among the study participants than among the nonparticipants, the standardized interview and the provision of lifetime diagnoses. The standardization of the M-CIDI includes a nonstigmatizing step-by-step procedure to potentially determine a diagnosis. This might have added to the low number of just seven persons who terminated the interview before its scheduled end. The lifetime diagnosis has the advantage that it is less biased by inaccurate recall of the onset and recency of disorders symptoms than it is the case in a diagnosis of the last 12 months. A lifetime diagnosis seems to be a strong predictor of time to death mainly because of the chronicity of disorder. The existence of long-term precursors of a mental disorder such as dysthymia or substance use disorders, the history of the disorder itself, and maturing out of the disorder may be long-term processes that include risks of death from the disorder itself or from accompanying health risk behaviors. Although remission after a short period of time exists, a lifetime disorder bears the possibility that chronic problems may have existed for several years and may result in an accumulation of risks of death.

In addition to the strengths of our study, limitations must be considered. The data do not allow us to draw any causal inferences. The findings have not been adjusted for any health behaviors, somatic disorders, or related treatment. No information about the trajectories of somatic diseases such as cancer was gathered, which may have been the main cause of death. We did not analyze interaction of gender and mental disorders. Larger samples would be appropriate for that. We have not considered multiple testing since our study is explorative in nature. Additionally, different kinds of bias cannot be ruled out. The data are based on the answers to standardized questions from an unknown trained but lay interviewer. Reporting bias may have existed, particularly in case of stigmatized disorders such as alcohol dependence. Although our study participants represented almost 70% of the sample that had been drawn, sample selection bias cannot be ruled out.

We conclude that in this general population sample, three or more mental disorders, alcohol dependence, dysthymia, panic disorder with agoraphobia, and hypochondriasis were related to time to death. More preventive and early intervention efforts to reduce mortality among people who have one or more of these disorders might be considered.
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[^1]: Any of the disorders in this group as listed in [Table 1](#tab1){ref-type="table"}.
